Ciliated surface cells were also noted as were papillary projections of the epithelium into the cyst lumen. Mucicarmine stain was positive for mucin in goblet cells and in intra-epithelial microcystic (glandular or pseudoglandular) spaces. The morphological features were compatible with a glandular odontogenic cyst (Figure 2) .
The glandular odontogenic cyst (GOC) remains a rare entity. It was initially named "sialo-odontogenic cyst" by Padayachee and Van Wyk in 1987 when they reported the first two cases. Thereafter the term glandular odontogenic cyst was suggested by Gardner et al. in 1988 and was subsequently adopted by the WHO. 1 In addition to its rarity, it has non-pathognomonic clinical and radiological features and hence can mimic other lesions. Since its recognition as an entity by the WHO in 1992, only two further cases of glandular odontogenic cyst have been seen at the authors' institution and are hereby reported together with a summary of the review articles in the English literature.
Developmental jaw cyst, glandular cyst, recurrent cyst.
The glandular odontogenic cyst is a rare developmental cyst. 2 Its clinical and radiological presentation are generally non-specific. It closely mimics other odontogenic lesions that exhibit slow, invasive growth, little cortical expansion and high recurrence rates and thus the definitive diagnosis can only be confirmed by histopathology.
Histologically, it may mimic any one of a dentigerous cyst, radicular cyst, surgical ciliated cyst, lateral periodontal cyst or a botryoid odontogenic cyst. Importantly, the features of a cystic lesion with squamous and mucous epithelial elements may cause it to be misdiagnosed as a central mucoepidermoid carcinoma.
With more comprehensive diagnostic criteria, at least 180 cases have so far been reported in the English literature. 4 It is therefore reasonable to assume that the previous rarity of this entity may be attributable to misdiagnosis.
A 60-year-old man presented at the diagnostic clinic at Tygerberg Oral Health Centre with an asymptomatic swelling of the anterior mandible. The lesion caused buccal expansion and "egg shell" thinning of the bony buccal cortex.
Panoramic radiography revealed a radiolucent lesion in the anterior mandible, extending from 35 to 46. It was moderately well defined, partially corticated with a scalloped outline.
The internal structure was non-homogenous with multiple septae. There was no displacement of teeth nor root resorption. CBCT imaging confirmed a multilocular cystic lesion with perforation of buccal and lingual cortices ( Figure 1) .
A differential radiologic interpretation of multicystic ameloblastoma, odontogenic keratocyst and central giant cell granuloma was made.
Aspiration biopsy confirmed the presence of cystic fluid. Surgical enucleation was performed. Histopathological examination revealed a multilocular cyst lined by a non-keratinizing, cuboidal to columnar epithelium of variable thickness.
The epithelial lining demonstrated epithelial spherules, surface eosinophilic cuboidal cells (hobnail cells) exhibiting focal apocrine changes and cells with clear to vacuolated cytoplasm at the basal/parabasal layer. A 59-year-old female presented with an expansile lesion of the anterior mandible with a five month history. The swelling extended from 33-45 and had caused bucco-lingual expansion. It was generally asymptomatic but had become painful in the past three weeks.
The associated teeth were mobile. The patient was known to be HIV positive and was already taking antiretroviral medication. A differential diagnosis of ameloblastoma or odontogenic keratocyst was made. Panoramic radiography revealed multiple missing teeth, but more importantly the missing 31 and 41 related to the cystic lesion. There was a unilocular radiolucent lesion in the anterior mandible, extending from 34 to 46.
It was well defined and exhibited a smooth outline. Its lateral and inferior borders were well corticated, but the superior border was not discernible. The internal structure was homogenous and without septae.
There was displacement of teeth and root resorption ( Figure 3 ).
Surgical enucleation was performed. Microscopic sections revealed reactive trabecular bone with an attached cystic structure lined by non-keratinizing stratified squamous epithelium of variable thickness.
An intense chronic inflammatory infiltrate was seen in the connective tissue wall. Cilia were absent, however, microcysts, mucous cells, clear cells, papillary projections and eosinophilic hobnails cells were all present.
Corrugation of the superficial layer was noted. PAS and Mucicarmine stains were positive. The morphological features were compatible with an inflamed glandular odontogenic cyst (Figure 4) . A panoramic radiograph performed one year after enucleation showed no signs of recurrence ( Figure 5) .
Little was known about the glandular odontogenic cyst until recently. It was initially named sialo-odontogenic cyst due to the presence of mucous cells, mucin pools and eosinophilic cuboidal cells that mimicked salivary gland ducts. 5 In 1988, Gardner et al. described it as glandular odontogenic cyst after establishing that it contained mucin elements, was lined by odontogenic epithelium and lacked salivary tissue. Figure 3 . Panoramic radiograph at initial presentation. The term glandular odontogenic cyst was adopted by WHO in 1992. It is currently classified as a developmental cyst of odontogenic origin. 6 The glandular odontogenic cyst still has the lowest incidence (0.12-0.13 %) of all odontogenic cysts. 4 However, Ogura 7 reported a slightly higher prevaence in a Japanese study, where 4 of 144 patients with odontogenic cysts (2.8%) had GOC. Since the recognition of this cyst by the WHO in 1992, only the two cases in this report have been diagnosed at the Tygerberg Hospital's National Health Service Laboratory.
CASE 2 DISCUSSION
Both cases involved the anterior mandible of patients aged 60 and 59 years respectively. This finding concurs with most published studies wherein the majority of glandular odontogenic cysts (72-80%) are reported to occur in the anterior mandible of middle aged adults, with a peak in the 6 th decade. 8 Many studies suggest equal gender distribution with a slight male predominance. 2, 4, 6, 7 The present cases included one male and one female. Until recently, the microscopic diagnosis of GOC has been based on major and minor criteria. 8, 9 Currently, the diagnostic criteria outlined by WHO (2017) requires the presence of a minimum of seven of 10 specific criteria. 10 • Variable thickness of the epithelium lining the cyst, from two to three cell layers of squamous or cuboidal cells to thick stratified squamous epithelium. • A luminal layer of cuboidal to low columnar cells (hob-nail cells) present at least focally.
:
• Intraepithelial microcysts.
• Apocrine metaplasia of the luminal cells.
• Clear cells in the basal and parabasal layers.
• Papillary projections (tufting) into the lumen.
• Mucous cells.
• Epithelial spheres similar to those seen in lateral periodontal cysts. • Presence of cilia.
• Multiple cystic compartments.
GOCs have been found to be constantly negative for M A M L 2 gene rearrangements present in central mucoepidermoid carcinoma, suggesting the two are different entities.
However, the small number of cases tested cannot preclude the possibility that central mucoepidermoid carcinoma or even an ameloblastoma can develop from a pre-existing GOC. 10, 11 The radiological presentation of the glandular odontogenic cyst is not pathognomonic. 12 It demonstrates characteristics of a benign but potentially aggressive tumour. 13 It may present as a unilocular or multilocular lesion with a scalloped border and well-defined sclerotic rim.
Cortical expansion and perforation are seen in most cases. A periapical relationship with the affected teeth is seen, but in rare cases it appears as a perifollicular radiolucency. 14 In common with many studies, both cases presented as well defined radiolucencies of the anterior mandible with varying degrees of cortication. However, the two lesions differed with regard to the peripheral outline, internal structure, and the displacement and resorption of dentition.
In terms of management, it has been suggested that surgical enucleation should be accompanied by adjunctive procedures due to the high recurrence rate, while post treatment follow up should continue for a minimum of three years. 15, 16 At this point, most publications on GOC have been single case reports and short case series. There are few detailed review articles ( Table 1) .
Criteria for diagnosis of GOC by WHO, 2017. 10 Features that must be present in all cases:
Features present in most cases:
Other additional microscopic features: A high index of suspicion must be maintained for the timely diagnosis of GOC. Radiographic features are useful in determining the final diagnosis especially due to the non-specific clinical manifestations of this entity.
3D imaging is particularly valuable in visualizing the internal structure of the lesion and determining cortical integrity. We consequently suggest multiplanar imaging when GOC is suspected. Computed Tomography (CT) is especially important for very large or extra gnathic lesions.
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